INTRODUCTION
The arterial disease of the upper extremity is uncommon happened compared to all cases of extremity ischemia [1, 2] . The most common cause of artery disease in upper extremity is atherosclerosis [1, 2] .In the few patients with artery disease, surgical vein bypassing or vein interposition is frequently performed [1, [3] [4] [5] . First successful application of blood vessel repair performed by Carrel and Guthire in 1906 [6] . In the surgerical technique, the thrombosed artery segment is excised, and the saphenous vein graft is harvest and subsequently reversed [7] . The veins are available both on the volar aspect of the forearm and on the dorsum of the foot [8] .
The saphenous vein have been proposed as an ideal vein for grafting [9] [10] [11] because it reduces operation time, having advantage in lesser number of proximal anastemoses that improved the hemodynamic result [9] [10] [11] . The vein graft should have approximately the same diameter and the same length as the vessel to be repaired [8] . Unfortunately, despite the initial success performed by surgeon, the lifespan of graft is still unpredictable, and there are still many vein graft failure cases that have been reported [1, 7, 8] [8, 12] .
Based on paper review, a mismatched internal diameter of end-to-end vein graft and a kinked of vein cause the vein graft failure [8, 12] . In fact, the internal diameters of vein are strong related to the vein graft lifespan [13, 14] . In this study, the three dimensional Computational Fluid Dynamic (CFD) method was applied to determine the velocity, pressure gradient, resistance of blood flow and wall shear stress on the mismatched internal diameter of vein graft segment in order to study survival rate and to ensure the prolonging of the vein graft lifespan [9, 11, 12, 13, 14] .
We proposed the mismatched internal diameter vein graft model with the radii since the kinked vein graft failures occurred in different radii. The straight vein graft model have been proposed as an ideal vein graft for comparison with the mismatched internal diameter of vein graft model since any fluid flows in straight tube provided very accurate fluidic properties.
II.

RELATED RESEARCH
The 3-D CFD (computational fluid dynamic) approach were applied to calculate blood flow velocity, pressure gradient in blood flow along the vein graft model, resistance of blood flow through vein graft model and wall shear stress impact on vein graft wall consist of the searching of flow patterns in a given straight and mismatched geometry and applying the boundary conditions for flow variables. The computational fluid dynamic techniques were also used previously to investigate the hemodynamic factors such as deformation erythrocytes (i.e., red blood cells, RBCs ) [15] [16] [17] , blood viscosity [18, 20] , wall shear stress [20, 21] , and blood velocity [18, 19, 22, 23] in the complex three-dimensional blood microvessels.
Those studies demonstrated that the computational fluid dynamic approach can provide not only the motion information of blood flow flowing in the microvessels.
III. RESEARCH METHODOLOGY
The basic concept in modeling vein graft blood flow is by applying the different existing artery diameter that attached with the same diameter of vein graft. The three dimensional navier-stokes equation is used in the three dimensional vein graft geometry model. The energy equation was ignored in this study since we were only concentrating our study blood flow in vein graft model.
A. Bloodflow dynamics
The blood flow in microvessels has been modeled as three dimensional flow in a rigid wall, and governing equations, the incompressible Navier-Stokes equations, are expressed as:
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Where t is time, p is the density, p is the pressure, 11 is the blood viscosity. The blood velocity components in x, y and z directions are denoted as u, v and w. The components of gravity effect in these directions are denoted by gx, gy, and gz, respectively. Each node of three dimensional meshing of the three dimensional vein graft geometry implemented the above differential equations. In this study, the gravity effect was also ignored [22, 24] .
B. Vein graft modelling properties
The blood that flow through vein graft model was assumed as an incompressible fluid, Newtonian fluid with a dynamic viscosity (11) of 0.0035 kg/m-s and the density (p) of blood was taken to be lO50 kg/m 3 [14, 22] . The wall of vein graft model was taken to be rigid [14, 22, 25] , the non-slip condition [14, 22, 25] were applied at the wall of vein graft model, the model flow was recognized as a laminar flow and a time transient state velocity profile was applied at an inlet of vein graft model [24] .
C. Boundary conditions in vein graft modelling
The inlet velocity boundary conditions to the model were pulsatile flow where 6.25cm/s as diastolic phase, 12.50cmls as mean velocity and 18.75cmls as systolic phase [26, 27] and velocity-inlet as a zone and the zone for the outlet boundary 584 conditions to the model was pressure-outlet. For the wall boundary conditions was set as wall zone, while specify continuum type for the whole of vein graft models [9, 12] .
D. Modelling geometry description
The dimension of the microvessel model, namely saphenous vein, Fig. 1 was constructed by using the commercial geometry drawing software called GAMBIT [25] . The diameter and length of graft model is provided in Table 1: E. 
Computational Fluid Dynamic Software Application
The computational fluid dynamics numerical software ANSYS V13 FLUENT was applied [9, 12, 25] . In the numerical solution algorithm as given by Fluent, the governing equation (1), (2) and (3) (linear momentum and conservation of mass) were solved rapidly. The equations are non-linear, unsteady and complex, several iteration of the solution loops were needed before a solution result was fully converged. By applying this approach, the resultant algebraic equations for the dependent variables (the flow velocities) in each control volume were solved by a Least Squares Cell Based for linear equation solver and discretizations method. The calculation was carried out by setting the convergence criteria as lO ' 6 . The governing equations were calculated rapidly until calculations of all flow variables were converged on a HP workstation Z600 desktop (Intel Xeon, 4 GB RAM). The number of maximum over iterations was set as 40. The size time steps were 1 and the size steps were set as lOs.
IV. RESULT AND DISCUSSION
A. Velocity profile observation
As blood flow in digital arteries is not steady, tf-O, one of the basic assumptions of deriving the Poiseuille equation is breached. Thus it is to be anticipated that the velocity profile will not be the same parabolic form that is found in steady laminar flow, t=O [24] .The equation for the motion of a viscous liquid in laminar flow in a tube of circular cross section, radius R was derived earlier for steady flow, t=O [24] . In its general form for an incompressible liquid, we can write ( Womersley, 1955a ( Womersley, ,b, 1957a [24] ;
Following common convention, the axis of the vein graft is taken as x axis and the blood velocity in the direction of that is u m/s (the velocities in the y and z axis for a rigid body of vein graft will both be zero) [24] .
In this study, we observed the blood flow characteristic in the vein graft models after calculations were completed. For the blood flow velocity observation, we chose the computed velocity at proximal (inlet), middle and distal (outet) of every case, Ideal case, Case 1, Case 2 and Case 3. From our observation on velocity profile at proximal, middle and distal position, we can see that velocities profile at all case are faster compare to the ideal case. This is happened due to the initial or normal speed that carried by blood, flow from the wide artery vessels to the narrow vessels.
The over speed flow in vein cause the high blood pressure gradient at proximal and distal position and it also give the high impact on wall shear stress. Those related problems are strong related to the vein graft survival [13] .
B. Pulsatile flow pressure gradient
Basically, flow pressure gradient is the how the flow pressure change with elevation that's mean the flow pressure decreases as it move forward or upward.
In this study, we observed the pulsatile flow pressure gradient in the vein graft models after calculations were completed. For the pulsatile flow pressure gradient observation, we chose the computed pulsatile pressure at 586 proximal (inlet) From our observation on pulsatile pressure at proximal, middle and distal position, we can see that the highest reduction in the amplitude of flow wave at Case 3 compare to the other cases. This is happened due to the narrowing in diameter between existing artery and vein graft causes a high reduction in the amplitude of flow waves [24] . Alterations of pulsatile pressure gradient also can be related to vein gaft life span [13] .
c. Wall shear stress observation
Wall shear stress influences vascular biology in many ways. We continue our study by the observation wall shear stress impact on vein graft wall observation in all vein graft model. We can see that the lowest wall shear stress impact happen at ideal case only.
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The modulation of EDRF released by the wall shear stress also influence the development of atherosclerosis via another mechanism and reduce the vein graft life span.
V.
SUMMARY
The computed results have revealed that the mismatched diameter between artery-vein graft model behave non hydraulically like an ideal case. We decided to do a pulsatile flow simulation on straight tube in order to validate a vein geometry meshing and input user define function. In the future, we will propose to investigate pulsatile blood flow on a real feature of vein graft model as to remodeling closely like the real condition of vein graft. After that, comparison in longitudinal impedance between simulation result and clinical result will be studied, perhaps due to local environment of saphenous vein graft. The long-term survivals of vein grafts are strongly depend on the size (conduit diameter and length) and quality of the venous conduit respectively. As stated before, the blood flow velocity, pulsatile pressure gradient and wall shear stress impact on vein graft also has a predictive value for vein graft survival.
